Purpose To identify the predictive factors for anatomical and visual outcomes in posterior segment intraocular foreign body (IOFB) patients managed by pars plana vitrectomy (PPV). Methods A retrospective chart review was performed for 77 patients, who had PPV for IOFBs removal between January 2001 and July 2007. Univariate and multivariate analyses were conducted to evaluate the predictive factors.
Introduction
Open globe injury is an important cause of visual morbidity, especially in teenagers or young adults. Among open globe injuries classified by Birmingham Eye Trauma Terminology, 1 injury connected with sharp penetration had a better visual prognosis than that associated with blunt penetration, 2 and intraocular foreign bodies (IOFBs) were reported as having better visual outcome when compared with other mechanisms. 1 Prognosis for vision in IOFBs was dependent on confluent predictive factors, as published by previous authors. [3] [4] [5] Because of the advancement in preoperative care and microsurgical technique during this era, several severely traumatized ophthalmic conditions can be managed successfully. The objectives of this study were to identify the predictive factors and evaluate the visual outcomes in posterior segment IOFB patients managed by pars plana vitrectomy (PPV).
Patients and methods
The patients, diagnosed as having IOFBs at Chiang Mai University Hospital between January 2001 and July 2007, were identified. Those with anterior segment IOFBs, enucleation as the primary treatment, and a postoperative follow-up period of o1 month were excluded from the study. The medical records of the remaining patients with posterior segment IOFBs, who underwent PPV, were reviewed retrospectively. The data collected comprised age, gender, mechanism of injury, preoperative visual acuity (VA), initial ocular features, nature of foreign bodies (FBs), time of interval from injury to IOFBs removal, postoperative VA, and complications. The VA was measured with a standard Snellen acuity chart and converted to a logarithm of the minimal angle of resolution (logMAR) units for statistical analysis. 6 All patients with a leaking wound underwent primary globe repair, performed by general ophthalmologists, before consultation with the retina unit for IOFBs removal. Patients with a self-sealing wound had PPV carried out as initial intervention. A standard three-port, 20-gauge vitrectomy technique was performed by four retinal specialists (NI, DP, JC, and PK). Lensectomy or phacoemulsification was also done in cases of traumatic cataract or lens injury. FBs were extracted through enlarged sclerotomy or limbal incision using intraocular forceps with or without the assistance of an external magnet. Any injured retinal areas, including detached retina, were secured by endolaser photocoagulation, cryoretinopexy, and intraocular tamponade by either gas or silicone oil. During the follow-up period, a good visual outcome was determined as postoperative final VA equal to or better than 20/40, and a poor visual outcome as final VA of less than 20/200. Anatomical success was defined as no retinal detachment (RD) involving the macular area at the time of the last follow-up.
The predictive factors for endophthalmitis, anatomical success, and visual outcomes were studied using univariate analysis (Fisher exact test, or Mann-Whitney U-test), and multivariate logistic regression analysis. This study was approved by the research ethics committee of the Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand.
Results
Of the 84 patients diagnosed with IOFBs, 7 were excluded from the study, 1 because of an anterior segment FB, 4 because of primary enucleation, and 2 with a postoperative follow-up time of o1 month. The remaining records of 77 pairs of eyes (77 patients) were included in this study, with a mean follow-up time of 10.7 months (range 6-75, median 5.5, SD 14.3 months), and mean age of 33.4 years (range 7-70, median 34, SD 13.8 years). Seventy (70/77, 90.9%) patients were male. In all, 48 (48/77, 62.3%) patients had injury in the right eye and 29 (29/77, 37.7%) in the left one. The nature of the FBs was metal in 37 (37/77, 48.1%) patients, soilcontaminated object in 21 (21/77, 27.2%), gunpowder in 7 (7/77, 9.1%), wood in 5 (5/77, 6.5%), rock in 4 (4/77, 5.2%), and glass in 3 (3/77, 3.9%). The mechanisms of injury are summarized in Table 1 . Of these, 53 (53/77, 68.9%) patients had work-related injury. The mean preoperative VA was 1.82 (range 0.00-3.00, median 0.78, SD 0.75) logMAR. The preoperative clinical data of the patients are presented in Table 2 . The retinal injuries, comprising retinal hemorrhage, retinal break, and RD, occurred in 54 (54/77, 70.1%) patients.
Intravenous gentamicin and cefazolin were administered systemically during the preoperative period in 58 (58/77, 75.3%) patients. Nineteen (19/77, 24.7%) patients, with a long-standing undiagnosed IOFBs or self-sealing wound and no clinical signs of infection, received no preoperative systemic antibiotics. The overall (77 patients) mean duration between injury and IOFBs removal was 30.7 days (range 0-347, median 6, SD 71.25 days), whereas in the group receiving no preoperative antibiotics was 127.6 days (range 11-347, median 96.5, SD 113.8 days). Endophthalmitis developed in seven (7/77, 9.1%) patients; three from soil-contaminated object, three from metallic FBs, and one from rock. In clarifying the nature of IOFBs, 1 of 4 (25.0%) among rock, 3 of 21 (14.3%) among soil-contaminated object, and 3 of 37 (8.1%) among metallic IOFBs were associated with endophthalmitis. The nature of FB showed no statistical correlation to endophthalmitis development (Fisher exact test, P ¼ 0.322, 0.383, and 1.000 for rock, soil-contaminated object, and metal, respectively). In the endophthalmitis group, the mean interval from injury to IOFBs removal was 6.6 days (range 2-12, median 7, SD 3.74 days), and six of seven (85.7%) patients received preoperative systemic antibiotics. A delayed surgery of more than 7 days (Fisher exact test, P ¼ 0.430) and preoperative antibiotics (Fisher exact test, P ¼ 0.674) showed no statistical correlation with endophthalmitis development. Despite having signs of infectious Table 3 .
For good visual outcome, univariate analysis showed that absence of relative afferent pupillary defect, corneoscleral entry site, and absence of endophthalmitis (Fisher exact test, P ¼ 0.012, 0.022, and 0.044) were the significant associated predictors (Table 4) . Multivariate logistic regression analysis revealed that the corneoscleral entry site (P ¼ 0.018; odds ratio ¼ 18.36; 95% CI 1.63 -206.10) was a strongly associated predictive factor. For poor visual outcome, univariate analysis showed that presence of endophthalmitis, relative afferent pupillary defect, and initial RD (Fisher exact test, P ¼ 0.002, 0.006, and 0.012) were the significant associated predictors (Table 5) . Multivariate logistic regression analysis revealed that the presence of relative afferent pupillary defect (P ¼ 0.001; odds ratio ¼ 8.58; 95% CI 2.42-30.40) was a strongly associated predictive factor.
Discussion
In either the noncombat or combat situation, IOFBs is a serious problem in a young, working age population. In accordance with previous reports, 4, [7] [8] [9] this study showed that the majority of patients (90%) were male, with a mean age of 33.4 years. In the noncombat area, the incidence of IOFBs was significantly higher in the workplace than in the community. 10 This study found that 68.9% of the patients had work-related injury. Metal, obviously associated with hammering or Predictive factors and outcomes of IOFBs J Choovuthayakorn et al chiseling, was the most common nature of IOFBs, which is similar to other studies. [11] [12] [13] Interestingly, this study also revealed that the electric grass trimmer was the most common mechanism of injury.
Poor presenting VA has previously been reported as an important predictive factor for poor visual outcomes. 7 However, our study showed no statistical correlation between preoperative VA of less than 20/200 and poor final VA (Fisher exact test; P ¼ 0.121). This may be due to improvement in medical and surgical care where many damaged structures; including cornea, lens, or retina, can be treated successfully. In the series of this study, 52.3% of the patients, who presented with a VA of less than 20/200, had a final VA of equal to or better than 20/80.
It has been proposed that the risk of endophthalmitis decreases with early IOFBs removal. 8, 14, 15 Other authors have demonstrated that delayed IOFBs removal was also appropriate when a primary wound was repaired promptly, with broad spectrum antibiotic administration 16, 17 and no increased risk of endophthalmitis. As our medical center is a tertiary referral center, the mean time of IOFBs removal in this study was 30.7 days (median 6 days), whereas the incidence of endophthalmitis was 9.1%, which is comparable to other studies; range 0-20%. [11] [12] [13] 16 In a preceding report, certain different physical characteristics of magnetic and nonmagnetic IOFBs were associated with a higher rate of retinal break formation and subsequent RD, especially with glass IOFBs. 18 This study did not demonstrate a correlation between the nature of IOFBs and postoperative RD (Fisher exact test, P ¼ 1.000). This might be because the numbers of glass IOFBs in our series were small. A recent study reported an association of late onset RD and the separation of posterior hyaloids. 19 None of the patients in this study had late onset RD.
A wide range of final visual outcomes was reported in the literature, due to the variability of causes. Good final visual outcome (VA of 20/40 or better) was reported in 30 to 71% of patients. 5, 7, 20 In this study, 36.4% of the patients had good final visual outcome, which demonstrated statistically significant correlation with the corneoscleral entry site (OR ¼ 18.36). The corneoscleral entry site indirectly reflected absence of retinal injury, which damaged the visual pathway, and absence of corneal scar that precluded good visual outcome. Poor final visual outcome (VA of less than 20/200) was reported previously in 17 to 50% of patients, 5, 7 and in this study, 48.0% of the patients had poor final visual outcome, which demonstrated statistically significant correlation with the presence of relative afferent pupillary defect. However, the VA improvement observed within the first year after IOFBs removal could deteriorate from secondary complications during the second and third year, with stabilization occurring after the third year. 9 With a limited follow-up period in this study, the final visual outcomes might change in some cases in long-term follow-up.
Limitations of this study were a retrospective nature, incomplete and varied data documentation, small number of patients, and limited follow-up period.
Conclusions
This study showed the difference between a nonindustrial and industrial penetrating eye injuries with IOFBs, in which most cases were work related. The most common cause was grass trimming with a lawnmower. Injury mechanism from grass trimming is increasing in our region of northern Thailand each year. Few patients, who were involved in gardening work, realized the importance of eye protection. Furthermore, firework explosion during festivals was the fourth mechanism of concern. Eye protection during risky work situations needs further promotion and education. 
Summary
What was known before K Delayed intraocular foreign bodies (IOFBs) removal may increase the risk of endophthalmitis.
What this study adds K Delayed IOFBs removal was accepted when primary wounds were repaired appropriately and extensive antibiotics administered. Gardening work and firework explosion were among the mechanisms of concern in nonindustrial community.
